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©  Moving  body  camera. 

©  A  photographing  mechanism  for  a  moving 
body  camera,  namely  a  slit  camera,  utilized  for 
judgement  of  arrival  order  in  horse  race,  etc.  A 
light  array  18  consisting  of  vertically  arrayed 
plural  LEDs  is  located  closed  to  film  4.  A  light 
emission  control  box  17  illuminates  and  unil- 
luminates  the  LEDs  in  response  to  dot  data  of 
characters  to  be  recorded.  Hence,  as  the  film  4 
is  rewound,  the  film  4  is  exposed  by  the  LEDS, 
so  that  the  characters  are  recorded  on  the  film. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  invention 

The  present  invention  relates  to  moving  body 
cameras  for  taking  photographs  of  objects  and  infor- 
mation  characters  which  moving  with  high-speed, 
and  more  particularly,  to  those  which  are  utilized  for 
judging  the  arrival  order  in  horse  races,  bicycle  races, 
boat  races,  automobile  races,  and  the  like. 

Background  Art 

Conventionally,  there  is  known  a  moving  body 
camera  as  shown  in  Fig.  6.  Fig.  6  shows  the  schemat- 
ic  composition  of  a  moving  body  camera  and  an  ap- 
plication  example  of  the  camera  utilized  forjudging 
the  arrival  order  of  horse  races.  In  Fig.  6,  the  numeral 
1  designates  a  moving  body  camera  (hereafter,  ab- 
breviated  as  "cameras").  The  camera  1  principally 
contains  a  photographing  mechanism  5  which  takes 
photograph  of  an  image  3  relating  to  an  object  2  mov- 
ing  at  high  speed  (i.e.,  race  horses  in  Fig.  6,  hereafter 
called  "moving  body")  on  a  film  4  (i.e.,  silver  film);  a 
data  recorder  7  which  records  related  character  data 
on  the  film  4  along  with  the  image  3  located  on  the 
film;  and  a  recording  controller  8  which  controls  the 
data  recorder  7. 

The  photographing  mechanism  5,  located  on  a 
perspective  line  M  in  parallel  with  a  goal  line  15,  prin- 
cipally  contains  an  object  glass  9,  a  slit  board  10 
which  has  a  slit  10a  in  front  of  film  4,  a  film  supplier 
11,  and  a  chassis  12  which  accommodates  these 
components  therein. 

Furthermore,  the  data  recorder  7  principally  con- 
tains  a  rotating  drum  13,  a  plurality  of  character  indi- 
cation  boards  14,-,  14  which  are  fitted  on  the  surface 
of  rotating  drum  13,  and  a  driving  motor  (not  shown) 
which  rotates  the  rotating  drum  1  3.  The  rotating  drum 
13  can  be  fitted  with  the  plurality  (for  example,  five) 
of  character  indication  boards  14,-,  14  on  its  outer 
curved  surface. 

One  character  indication  board  14  can  indicate 
one  Chinese  character  or  indicate  two  symbols  (i.e., 
Japanese  syllabary  symbols),  numerals  or  alphabetic 
characters.  When  required  character  indication 
boards  14,  -,14  are  fitted  on  the  outer  curved  surface 
of  rotating  drum  13,  the  character  data  (i.e.,  mes- 
sage),  consisting  of  5  characters  for  example,  can  be 
indicated.  Further,  the  recording  controllers  is  provid- 
ed  for  controlling  the  driving  motor  in  order  to  relate 
the  rotation  speed  of  rotating  drum  13  with  the  feed- 
ing  speed  of  film  4.  The  recording  controller  8  and  the 
data  recorder  7  are  connected  together  by  cables. 

In  the  camera  1,  composed  as  described  above, 
the  photographing  mechanism  5  is  placed  such  that 
the  image  3  relating  to  the  moving  body  on  the  goal 
line  15  can  be  formed  on  the  film  4  via  the  object 

glass  9  and  the  slit  10a.  The  film  4  is  rewound  in  the 
opposite  direction  of  that  of  the  moving  body  2  with  a 
speed  corresponding  to  that  of  the  body  2.  Asa  result, 
image  of  the  moving  body  which  passes  through  the 

5  goal  line  15  is  consecutively  taken  by  the  film  4. 
In  this  case,  the  image  of  stationary  objects  (e.g. 

background)  is  always  projected  on  the  film  4  via  the 
slit  10a,  sothatthe  image  is  taken  by  thefilm4as  par- 
allel  straight  lines,  not  as  the  actual  shape  of  the  ob- 

10  jects.  Furthermore,  the  data  recorder  7  is  located  in 
front  of  the  photographing  mechanism  5  via  the  mov- 
ing  body  2  on  the  goal  line  15,  whereby  the  image  of 
the  character  indication  boards  14,—  ,14  on  the  rotat- 
ing  drum  13  is  formed  on  a  data  recording  area  6  on 

15  film  4  via  the  object  glass  9  and  slit  1  0a.  The  recording 
controller  8  controls  the  rotation  of  character  indica- 
tion  board  14  corresponding  to  the  running  speed  of 
the  film  4. 

As  a  result,  required  character  data  is  recorded  in 
20  the  data  recording  area  6  on  film  4  along  with  the  im- 

age  3  of  the  moving  body.  As  for  examples  of  the  re- 
quired  character  data,  the  name  of  the  racecourse, 
the  title  of  the  race,  the  time  of  the  race,  and  opening 
date,  etc.,  may  be  enumerated.  After  the  race  is  f  in- 

25  ished,  the  film  4  is  developed  and  referees  judge  the 
order  of  arrival  by  means  of  visual  observation  of  the 
developed  film  which  shows  the  images  of  moving 
bodies.  In  this  case,  character  data  which  indicates 
the  racecourse,  opening  date,  and  time,  etc.,  con- 

30  cerning  to  the  race  have  been  recorded  together  with 
the  image,  so  that  reliability  of  the  film  4  can  be  im- 
proved.  Furthermore,  such  records  of  character  data 
are  useful  for  film  custody  and  classification. 

However,  in  order  to  record  the  character  data, 
35  the  data  recorder  7  in  the  conventional  camera  1  util- 

izes  the  rotating  drum  13  with  character  indication 
boards  14,-,  14,  the  number  of  which  is  subject  to  the 
circumference  of  the  rotating  drum  13,  and  is  limited 
to  a  small  number  (five  or  so).  Hence,  if  the  informa- 

40  tion  value  of  the  message  should  be  increased,  ab- 
breviations,  ciphers  and  the  like  should  be  adopted 
for  the  message.  For  example,  if  the  information  "To- 
kyo  Horse  Racecourse,  2nd  race;  opened  on  1  987,  8 
December,  started  at  P.M.  1:00"  should  be  recorded, 

45  the  message  on  the  five  character  indication  boards 
14,-,14  should  be  abbreviated  to  "87",  "TO",  "2",  "08", 
and  "12".  Therefore,  the  information  indicated  by  the 
message  is  apt  to  be  unclear. 

Furthermore,  the  data  recorder  7  which  contains 
so  the  rotating  drum  13  and  driving  motor,  etc.,  must  be 

heavy  and  of  large  size.  Furthermore,  it  is  very  trou- 
blesome  to  set  the  character  indication  boards 
14,-,  14  on  the  rotating  drum  13  and  to  exchange  the 
boards. 

55  There  is  known  another  technique  which  utilizes 
a  vertical  light  array  in  place  of  the  rotating  drum  13 
(Japanese  Patent  Laid-Open  Publication  No.  63  - 
41446).  However,  the  apparatus  must  be  even  larger 
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and  is  expensive. 

SUMMARY  OF  THE  INVENTION 

It  is  accordingly  an  object  of  the  present  invention 
to  provide  a  moving  body  camera  which  relaxes  the 
limitation  concerning  the  quantity  of  the  character 
data  and  contents  of  the  message,  allows  easy  oper- 
ation  to  the  character  data,  and  can  be  compact  and 
economical. 

In  the  first  aspect  of  the  present  invention,  there 
is  provided: 

(a)  a  recording  means  which  records  a  received 
image; 
(b)  a  photographing  mechanism  which  receives 
an  image  of  a  moving  body  via  an  object  glass 
and  a  slit,  and  supplies  the  image  of  the  moving 
body  to  the  recording  means; 
(c)  a  plural  of  light  emitting  means  which  are  lo- 
cated  close  to  or  in  contact  with  the  recording 
means,  and  are  focusing  light  on  a  predetermined 
position  on  the  recording  means;  and 
(d)  a  light  emission  control  means  which  illumin- 
ates  and  unilluminates  the  light  emitting  means 
respectively  in  response  to  character  data  to  be 
recorded  by  the  recording  means. 
According  to  the  invention,  light  emission  control 

means  illuminates  and  unilluminates  the  light  emitting 
means  in  response  to  the  character  data  to  be  record- 
ed  by  the  recording  means.  The  light  emitted  by  the 
light  emitting  means  is  focused  and  recorded  by  the 
recording  means.  Therefore,  when  the  image  in  the 
recording  means  is  played  back,  characters  corre- 
sponding  to  the  character  data  are  indicated. 

Therefore,  this  invention  is  advantageous  in  the 
quality  of  character  data,  flexibility  of  the  contents  of 
the  character  data,  easy  designation  and  handling  of 
the  characters,  minimum  size  and  low  power  con- 
sumption. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  schematic  diagram  of  a  moving  body 
camera  according  to  a  preferred  embodiment  of  the 
present  invention. 

Fig.  2  is  a  partially  block  diagram  of  the  embodi- 
ment. 

Fig.  3  is  a  plan  view  of  the  film  with  characters  re- 
corded  therein. 

Fig.  4  is  a  sectional  view  of  a  light  array  18. 
Fig.  5  is  a  perspective  view  of  a  modified  light  ar- 

ray  118  with  parts  removed. 
Fig.  6  is  a  schematic  diagram  of  a  conventional 

moving  body  camera. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

In  the  following,  a  preferred  embodiment  of  the 
5  present  invention  will  be  described  with  reference  to 

Figs.  1  to  4.  In  the  drawings,  components  corre- 
sponding  to  those  of  Fig.  6  are  labeled  with  the  same 
numerals. 

In  Fig.  1,  the  numeral  17  designates  a  light  emis- 
10  sion  control  box  which  is  located  at  a  suitable  place 

for  data  input  operation,  etc.,  by  an  operator.  The  nu- 
meral  18  designates  a  light  array  which  is  located 
close  to  or  in  contact  with  the  recording  area  6  of  film 
4.  The  detailed  composition  of  the  light  array  18  will 

15  be  described  with  reference  to  Fig.  4. 
In  Fig.  4,  a  printed  circuit  board  23  contained  in 

the  light  array  18  is  provided  with  LEDs  25,—  ,25  on 
its  surface.  The  LEDs  25,-,25  are  arranged  vertically 
at  equal  intervals.  Furthermore,  lenses  24,-,24  are 

20  located  between  the  LEDs  25,-,25  and  the  film  4. 
Therefore,  when  the  LEDs  25,—  ,25  respectively  radi- 
ate  light  beams,  the  beams  are  focused  by  corre- 
sponding  lenses  24,  —,24  and  images  thereof  are 
formed  on  the  surface  of  film  4.  The  number  of  the 

25  LEDs  25,-,25  is  preferably  7  to  16. 
Next,  composition  of  the  light  emission  control 

box  17  will  be  described  with  reference  to  Fig.  2. 
In  Fig.  2,  the  light  emission  control  box  17  com- 

prises  a  data  input  device  1  9,  character  generator  20, 
30  light  emitting  signal  control  device  21,  and  a  light  emit- 

ting  signal  generating  device  22.  The  data  input  de- 
vice  19,  operated  by  the  operator  in  order  to  input  re- 
quired  character  data,  control  instructions  and  the 
like,  can  be  embodied  by  a  keyboard  with  a  ten-key 

35  and  an  encoder,  and  a  magnetic  recorder,  etc.  The  op- 
erator  inputs  the  character  data  "Tokyo  Horse  Race- 
course,  2nd  race;  opened  on  1991,  8  December, 
started  at  P.M.  1:00",  for  example,  via  the  data  input 
device  19. 

40  Furthermore,  the  operator  can  input  flash  time 
(i.e.,  instaneous  light  emission  time  of  LEDs  25,-,25), 
flash  time  interval  (i.e.,  recording  dot  interval  on  film 
4),  and  character  intervals,  etc.,  for  control  instruction 
data.  The  data  input  device  19  is  further  provided  with 

45  a  start-switch  (not  shown).  This  start-switch  is  auto- 
matically  and  simultaneously  turned  on  when  the 
moving  bodies  (ex.  race  horses)  2  make  a  start. 

The  character  generator  20,  comprising  ROMs, 
stores  dot  patterns  of  Chinese  characters,  Japanese 

so  syllabic  characters,  alphabetic  characters,  numerals, 
and  symbols,  etc.  The  light  emitting  signal  control  de- 
vice  21,  embodied  by  a  microcomputer  comprising  a 
CPU  (i.e.,  Central  Processing  Unit),  ROMs  and 
RAMs,  receives  character  data  and  control  instruc- 

55  tions  from  data  input  device  1  9,  reads  out  designated 
characters  from  the  character  generator  20,  thereby 
creates  dot  data,  and  supplies  the  dot  data  to  the  light 
emitting  signal  generating  device  22. 

3 
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The  light  emitting  signal  generating  device  22 
converts  the  dot  data,  which  is  supplied  by  the  light 
emitting  signal  control  device  21,  to  a  voltage  signal, 
and  supplies  the  voltage  signal  to  the  light  array  18. 
More  specifically,  the  light  emitting  signal  generating 
device  22  has  a  plurality  of  output  terminals,  the  num- 
ber  of  which  equals  the  number  of  LEDs  25,-,25, 
which  are  connected  one  by  one  to  the  corresponding 
LEDs  25,-,25.  The  light  emitting  signal  generating 
device  22  applies  a  prespecified  positive  voltage  to 
LEDs  25,-,25  when  related  dot  data  are  "1  ",  while  ap- 
plying  zero  voltage  to  the  LEDs  25,-,25  when  related 
dot  data  are  "0". 

As  a  result,  corresponding  LEDs  25,-,25  are  si- 
multaneously  illuminated  in  response  to  the  applied 
voltage.  This  illumination  is  sequentially  repeated  a 
predetermined  number  of  times  (for  example,  7  to  16 
times)  per  each  character,  corresponding  to  the  run- 
ning  speed  of  the  film  4.  Accordingly,  one  desired 
character  is  recorded  on  the  data  recording  area  6  of 
film  4. 

Next,  description  will  be  made  to  an  example  of 
operation  of  this  embodiment.  First  of  all,  the  operator 
designates  a  message  (i.e.,  character  data)  of  "Tokyo 
Horse  Racecourse,  2nd  race;  opened  on  1991,  8  De- 
cember,  started  at  P.M.  1:00"  together  with  instruc- 
tion  data  of  flash  time,  flash  time  intervals  and  char- 
acter  intervals  by  means  of  the  data  input  device  19. 
The  input  signals  of  the  message  and  instruction  data 
are  supplied  to  the  light  emitting  signal  control  device 
21  .  Then,  the  device  21  sequentially  reads  out  corre- 
sponding  character  patterns  from  the  character  gen- 
erator  20  and  temporarily  stores  the  character  pattern 
in  a  buffer  memory  in  the  light  emitting  signal  gener- 
ating  device  22. 

The  light  emitting  signal  generating  device  22  se- 
quentially  generates  the  light  emitting  signals  (i.e., 
voltages)  to  the  LEDs  25,-,25  in  the  light  array  18  on 
the  basis  of  control  signals  representing  the  flash 
time,  flash  period,  etc.,  from  the  device  21  ,  which  are 
previously  determined  by  the  operator  and  stored  in 
the  buffer  memory. 

In  this  case,  only  a  group  of  LEDs  25,-,25,  to 
which  the  positive  voltage  is  applied,  radiate  light 
beams.  The  radiated  beams  are  then  focused  by  the 
lenses  24,—  ,24  and  expose  the  film  4. 

Fig.  3  shows  the  film  4  which  has  recorded  char- 
acter  data  D.  After  the  photograph  is  taken,  referees 
observe  the  images  of  the  moving  bodies  and  judge 
the  order  of  arrival.  Furthermore,  according  to  the 
embodiment,  referees  can  easily  recognize  miscella- 
neous  information  such  as  the  name  of  the  race- 
course,  etc. 

As  described  above,  according  to  this  embodi- 
ment,  because  the  light  array  18  comprises  the  LEDs 
25,-,25,  a  large  quantity  of  character  data  can  be  re- 
corded.  Furthermore,  because  the  light  emission 
control  box  17  is  provided  with  data  input  device  19 

such  as  a  keyboard,  the  character  data  can  be  des- 
ignated  easily  and  rapidly.  Furthermore,  because  the 
light  array  18  is  located  close  to  or  in  contact  with  the 
recording  area  6,  the  array  1  8  can  be  compact  and  of 

5  low  power  consumption. 
Furthermore,  the  present  invention  may  be  prac- 

ticed  or  embodied  instill  other  ways  without  departing 
from  the  spirit  or  essential  character  thereof. 

For  example,  in  the  above-described  embodi- 
10  ment,  although  the  silver  film  4  is  utilized  as  the  re- 

cording  means,  the  recording  means  can  be  embod- 
ied  by  other  photosensitive  materials  (for  example, 
photomagnetoelectric  materials),  and  by  image  pick- 
up  devices.  When  the  image  pick-up  devices  are 

15  adopted,  picked  up  image  can  be  converted  to  digital 
signals  and  stored  in  semiconductor  memory,  etc. 

Furthermore,  according  to  the  above-described 
embodiment,  the  light  array  18  is  provided  with  LEDs 
25,-,25,  the  number  of  which  is  7  to  16.  However,  it 

20  is  possible  to  increase  the  number  of  LEDs  25,-,25 
and  to  record  characters  in  24  dots,  32  dots,  etc.  In 
this  case,  a  more  distinct  character  can  be  indicated. 
In  another  purpose,  two  or  three  lines  of  characters 
can  be  simultaneously  recorded.  For  example,  the 

25  name  of  the  racecourse  and  title  of  the  race  are  re- 
corded  in  the  first  line,  the  opening  date  is  recorded 
in  the  second  line,  and  the  opening  time  is  recorded 
in  the  third  line. 

In  order  to  embody  this  technique,  the  light  array 
30  18  can  be  composed  as  shown  in  Fig.  5.  In  Fig.  5,  the 

numeral  27  designates  a  head,  which  contacts  the 
film  4,  and  is  penetrated  by  optical  fibers  26,-,26  at 
the  center.  The  one  ends  of  optical  fibers  26,  —,26  are 
exposed  from  the  head  27,  while  the  other  ends  of  the 

35  fibers  are  respectively  connected  with  corresponding 
LEDs  25,-,25.  Because  the  optical  fibers  26,-,26 
can  be  manufactured  slenderly,  the  number  of  the 
fibers  and  number  of  dots  of  the  characters  may  be 
made  larger,  and  appearance  of  the  characters  can 

40  be  improved. 
Furthermore,  according  to  the  above-described 

embodiment,  the  exclusive  data  recording  area  6  is 
located  on  the  upper  side  or  lower  side  of  the  film  4. 
However,  the  character  data  can  also  be  superim- 

45  posed  on  the  image  of  the  moving  bodies.  Further- 
more,  the  light  emitting  means  are  not  restricted  to  the 
above-described  LEDs  25,-,25.  That  is,  any  devices 
which  expose  the  film  4  orthe  alternative  image  pick- 
up  devices  can  be  utilized  in  place  of  the  LEDs. 

50 

Claims 

1.  A  moving  body  camera  comprising  : 
55  (a)  a  recording  means  which  records  a  re- 

ceived  image; 
(b)  a  photographing  mechanism  which  re- 
ceives  images  of  a  moving  body  via  an  object 

4 
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glass  and  a  slit,  and  supplies  said  Image  of 
said  moving  body  to  said  recording  means; 
(c)  a  plurality  of  light  emitting  means  which  are 
located  close  to  or  in  contact  with  said  record- 
ing  means,  and  are  focusing  light  on  a  prede-  5 
termined  position  on  said  recording  means; 
and 
(d)  a  light  emission  control  means  which  illu- 
minates  and  unilluminates  said  light  emitting 
means,  respectively,  in  response  to  character  10 
data  to  be  recorded  by  said  recording  means. 

2.  A  moving  body  camera  according  to  claim  1, 
wherein  said  recording  means  is  a  film. 

15 
3.  A  moving  body  camera  according  to  claim  1, 

wherein  said  recording  means  is  an  image  pick- 
up  device. 

4.  A  moving  body  camera  according  to  claim  1,  20 
wherein  said  plurality  of  light  emitting  means  are 
arrayed  LEDs  and  lenses. 

5.  A  moving  body  camera  according  to  claim  1, 
wherein  said  plurality  of  light  emitting  means  are  25 
LEDs  and  optical  fibers,  respectively,  connected 
to  said  LEDs. 
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